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Eur J Vasc Endovasc Surg (2011) 42, 549e550CORRESPONDENCEOn the Validation of Toe Blood Pressure MeasurementsWe read the paper by Perez-Martin and colleagues
with interest (Eur J Vasc Endovasc Surg (2010)40:515e520).
They report the accuracy and reliability of a new photo-
pletysmography (PPG) device for toe pressure (TP)
measurement and conclude that this new device showed
good agreement with the reference laser Doppler (LD)
system over a wide range of values. Their statement is
based upon finding a positive concordance correlation
coefficient (CCC) of Lin between measurements with the
two devices.
Correlation is perfect when in a scatter plot of the
measurements the first and second device is a straight line.
The CCC evaluates the degree to which pairs of observa-
tions fall on the 45 line through the origin, which makes
sense, but only in theory. CCC does not measure the clinical
meaning of the differences, which is the most important
issue. The BlandeAltman plot do demonstrate the differ-
ences between measurements and gives 95% limits of
agreement. This number tells how reliable the measure-
ments are in clinical practice.
Perez-Martin et al. did include the BlandeAltman plot in
their article, but did not analyse it. In their figure, the 95%
limits of agreement seem to fall in the range of
35e40 mmHg, meaning that in 95% of the cases the
difference between the TP measurements is less than
35e40 mmHg. In other words, the difference could be this
large, which cannot be clinically acceptable. A clinically
acceptable difference could be maximally 10e15 mmHg.
To illustrate this misleading concept, we did a provoca-
tive little test. We created an inaccurate way to assess
pulse rate. One observer imagined a 10-s period, and the
test subject counted her own pulse during this period. The
pulse was also measured simultaneously with a pulse oxi-
meter. This was repeated ten times after various levels of
exercise. The manually counted pulse rates correlated
beautifully with those obtained by the pulse oximeter, but
95% limits of agreement in BlandeAltman plot was 32
showing how poor the new method actually was.
Due to these facts, the we find the conclusion of the
authors incorrect.DOI of original article: 10.1016/j.ejvs.2011.07.004.M. Venermo*
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Response to commentDear Editor,
We thank Dr Venermo and Aho for their comments. We
agree that the Bland & Altmann plot shows that toe pres-
sure variations were large in our study (limits of agreement:
19.8/35.3 and 22.5/35.7 mmHg on the right and left
sides, respectively), and larger than assumed so far (about
15%), while other studies found variability under1,2 or above
20%.3 However, our results are close to those of Ubbink,4
documenting differences of up to 45 mmHg when
comparing a “new” Laser Doppler (LD) device, the PF5000
(Perimed, Stockholm-Sweden), with photoplethysmography
(PPG). Nowadays, LD is the acknowledged gold standard,
and we used it as such with the same device.
However, the main controversy raised by Venermo and
Aho concerns the statistical approach. Both the concordance
correlation coefficient (CC) of Lin and the intraclass CC,
measure agreement. In contrast with Pearson’s CC, they not
only assess the strength of linear correlation, but also detect
systematic error, and their reliability increases with the sizeDOI of original article: 10.1016/j.ejvs.2011.06.056.
550 Correspondenceof the population sample. In our study, concordance CC was
good, although PPG yielded values 7 mm Hg higher than LD.
We further analysed the Bland and Altman plot for
a potential bias between LD and PPG, and we must
acknowledge that our results needed additional comments.
Pressure values divided up in a homogeneous way, indi-
cating the absence of bias, although the limits of agree-
ment were large. It is of interest to note that low pressure
values relatively to the ischemic threshold were similarly
classified by the two devices.
Finally, we want to emphasize that our PPG device was
developed as a simple tool for the screening and follow-up
of peripheral arterial disease, and not to replace LD, which
remains the reference method in vascular labs.
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